The new frontier of epigenetic heterogeneity in B-cell neoplasms.
There is mounting evidence that heterogeneity of the epigenome is a feature of many cancers, including B-cell lymphomas, and presents important clinical implications. The purpose of this review is to explain the biological and clinical relevance of this epigenetic phenomenon in B-cell neoplasms. Here, we summarize new findings demonstrating that B-cell lymphomas display increased DNA methylation heterogeneity compared to their normal counterparts. This plasticity of cytosine methylation manifests both as intertumor and intratumor heterogeneity and is associated with worse prognosis and poor clinical outcome in lymphoma patients. Recent studies of different subtypes of B-cell lymphomas have revealed that epigenetic aberrations and heterogeneous cytosine methylation patterning are common features of all neoplasms derived from B-lymphocytes, irrespective of maturation stage. With regard to mechanisms driving this process, recent reports suggest that cytosine methylation heterogeneity arises through passive and active processes. One factor implicated in active generation of cytosine methylation heterogeneity is activation-induced cytidine deaminase, which mediates DNA methylation changes and introduces epigenetic heterogeneity in normal germinal center B cells, the cells of origin of mature B-cell neoplasms such as diffuse large B-cell lymphoma and follicular lymphoma. Understanding the scope and mechanism of epigenetic heterogeneity in cancer is of paramount importance to our understanding of clonal plasticity and treatment responses in B-cell lymphomas.